HIF-1 regulates insect lifespan extension by inhibiting c-Myc-TFAM signaling and mitochondrial biogenesis.
Diapause (developmental arrest) is characterized by dramatic depression of metabolic activity and profoundly extends insect lifespan, similar to the Caenorhabditis elegans dauer stage and Drosophila longevity; however, the molecular mechanism of low metabolism in insect diapause is unclear. Here, we show that HIF-1α expression is significantly increased in diapause-destined pupal brains compared to nondiapause-destined pupal brains and that HIF-1α negatively regulates mitochondrial biogenesis. HIF-1α mediates this effect by inhibiting c-Myc activity via proteasome-dependent degradation of c-Myc. The mitochondrial transcription factor A (TFAM), which encodes a key factor involved in mitochondrial transcription and mitochondrial DNA replication, is activated by the binding of c-Myc to the TFAM promoter, thereby inducing transcription. Loss of TFAM expression is a major factor contributing to reducing the mitochondrial activity. Thus, the HIF-1α-c-Myc-TFAM signaling pathway participates in the regulation of mitochondrial activity for insect diapause or lifespan extension.